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If the flag has been set correctly. 'THIN checks to see if the sort buffer 
is filled. If the buffer is not fi 11ed. 'THIN transfers an entry from the input buffer 
to the sort buffer. If a BCI sort is i"dicated, (TYPE = 0), JOVIAL function BCI2SCD is 
called to convert the BCI sort keys to sortable code. After the call to BCI2SCD, or if 
that call was not necessary, the sort buffer entry counter JJ is incremented by 1, and 

control returns to the calling routine. 

If the sort buffer is filled, 'THIN sets the variable RECS to equal the number of 
records in the sort/merge buffer, the variable ENTRIES equal to the number of entries in 

sort/merge buffer, and then calls procedure GENFILE. GENFILE sorts the data in the 
buffer and writes the sorted cfata into a single file on disc. 

After the call to GENFILE, 'TMIN sets the status flag to indicate an external sort' 
and interrogates' the fil e counter to see if the number of fi 1 es on di sc is less than the 
maximum. If the number of files on disc is not less than the maximum, the 
necessary to merge the files on disc are initialized and procedure ONEPASS is called to 
perform the merge. After the merge, the disc file counter is cleared. 

Once the files on disc have been merged, (or if the number of files on disc is less 

than the ,'TMIN checks to make certain that the cumulative number of words 
written on disc does not the'maximum space available. If the maximum has been (, 
exceeded, the error flag (ERRFLG) is 'set to 1 and control is returned to the calling 

routine. If the maximum has not been exceeded, the program branches back to transfer an 
entry from the input buffer to the sort buffer, after which control is returned to the 
calling routtne. 

'TMIN is called and executed fn thi s manner until all input data has been entered 
into the sort buffer. To begin output procedures, a"call to the output entrance ('TMOUT) 
must be made. 

5.3 DATA OUTPUT 

When 'TMOUT is called, a branch is made accordi"g to the value of the status flag 
(STATUS). If the status flag indicates an initializC!-tion operation (STATUS = V(INIT)), 
the call to 'TMOLiT been made at the wrong time, creating an error condition. 'TERR 

, is ca 11 ed to output error message 02 and to termi nate process i ng. 

If the value of the status flag indicates an internal sort (STATUS = V(INTSORT)), 
'TMOUT checks to see if the numper of entries in the sort buffer is zero. If the number 
of entries is zero, error message 00 is printed using 'TERR and processing is terminated. 
If the number of entries is not zero, the parameter ENTRIES is set to equal the number of 

, , 

entries in the buffer, and procedure SORTEM is called to sort the entries. After the 
call to SORTEM, the status flag is set to indicate an internal merge (STATUS" V(INTMERG)), 

and the sort buffer ehtry counter (JJ) is set to zero. 
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If the status flag indicates an internal merge (or if the sort operation in the 
last p~ragraph has been completed) , 'T"I)UT checks to see if all the sorted entries have 
been transferred to the output buffer. If all entri es have been transferred, the end­
of-data flag (EOFILE) is set to l,and control is returned to the calling routine. If 
all sorted entries have not been transferred to the output buffer, 'TMOUT transferS a 
sorted entry to the buffer. If a BCI sort/merge is being performed (TYPE = 0). JOVIAL 
function BCI2SCD is called to convert the sort keys from sortable code back into their 
original BCI form. After the necessary conversion has been performed, the sort buffer 
entry counter JJ is incremented by 1, and control is returned to the calling routine. 

If the status flag indicates an external sort (STATUS = V(EXTSORT», 'TMOUT 
i ni ti ali zes for a call to GENFILE by setti ng the parameter ENTRIESequa 1 to the number 
of entries in the sort buffer and by setting RECS equal to the number of records in the 
sort buffer. GENFILE is then called to sort the data in the sort buffer and write the 
sorted data in one file on the disc. The status flag is then set to indicate an externa 
merge (STATUS = V(EXTMERG» and the parameters needed to initialize procedure ONEPASS 
are set. ONEPASS is then called to merge the remaining files on disc into one file. 
Procedure MERGA is next called to perform the final merge pass. Control is then 
returned to the calling routine. 

If the status flag has a value which indicates an external merge, procedure MERGB 
is called to perform the merge, after which control is returned to the calling routine. 

Finally, if the status flag was previously set equal to V(EOF) by MERGB, the end'­
of-data flag EOFLG is set and control is returned to the calling routine. 

A detailed flow diagram of 'TMERGE is shown in Figure 4-2. 
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'TMERGE 
(' 

'TMER",_ 

Check validity of input parameters 
;rror if 

IF TYPE GR 2 OR NKEYS GR 2 OR 
NWORDS GR RECSIZ OR 
RECSIZ NQ N*NWORDS OR 
BUFSIZ LS 3*RECSIZ,OR 
BUFSIZ NQ N:lrRECSIZOR 
'BUFSIZ GR 40*RECSIZ ' 

(N=INTEGER 
NO 

Set internal reeprd 
size to nominal, 
value 

TijAKSIZ=512RECSIZM=TRAKSIZ 

lMERG1. 

Print erro,i" mes­
sage number 3 ' 

-§ 'TERR 

Is the input record too Set status flag-l 
large for the internal space NO to internal sort' 
all,owed for it? ~---'-I--,--"", -1 

STATUS = I 
IS RECSIZ GR RE,CSIZM? V (iNTSORT) I 

I YES 

Enlarge the internal 
space allowed for ...... ------1 input record 

RECSIZM=RECSIZM+ TRAKSIZ 

Calculate area ""I 
avaliable for 
buffer J, 
BUFS!Z=BUFSlZ.,.RECSI .. , 

,..,....------4 Set sort-type 

NO 
IS TYPE EQ O? 

Set EOF flii9 to 
nurneri c va ll!~ 
EOFILE=0(3t7 ••. 7) 

YES 

Figure 4-2. 'TMERGE Detailed Flow, 
D, agram (Sheet 1 of 9 ) 

flag 
-'------I TCODE = TYPE 

Set £OF f 1 ag:~ 
YES BCt ~alue 

EOFfL(-;' ern.: .1)-
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ste-RU-lHx 

Clear error flag, end of data 
flag, entry counter, and file 
coLinter 
ERRFLG" O,EOFLG = 0, 
jJ = 0 KKK = 0 .' 

iMAX = NWORDS 
lMAXl =. IMAX - 1 

. I 

Set max. imum number of entri es " 
per buffer 
JMAXS= BUFSIZ/NWORDS 

Set maximum number of entriesl 
per input/output record 
~MAXM = RECSIZ/NWORDS 

.. ~ 
Set maximum n umbe r of fi 1 es 
that can 'be processed per 
merge pass 
KMAXM = BUF~lZ/RECSJZ . 

Store location of sort 
~ufferandplocking buffer 
LOC~UF = SORTBUF 
LOCBLK = LOCBUF + BUFSIZ 

Set NENT of file directory 
NENT(FILETAB) = KMAXM "_ J 

Releas~ disc 

~ T ~ .. u , .,. r -;: " " , • _ 7 (, 
>'t·(:F ;, 

'TMERGE 

Figure 4.,.2. 'TMERGE Detailed Flow Diagram (Sheet 2 of 9) 
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c~~F ?' ste-RUlHx 
'T MIN 

'TMIN 'TMIN 

TMIN. t 
/ \ Check status flag 'TERR .\ 'SABORT .. \ .. 

\ 
\ Is'sfATU5NQ V(INTSORT) ;. Print error mes- :~~~t~~flJ AND STATUS NQ V{EXTSORT)? YES sage number 1 

NO 

~ Is the sort buffer not YES TMIN1. --

fi lled? . 3A 

\ IS JJ LS JMAXS? I 
NO 

FOR I :: 0,1, IMAX1 
'--------,..---.---
I I 

Set REcs to the nUmber of I Calculate index I I 
records in sort buffer I 

REcf = . KMAXM TEM1 = 1* JMAXS + JJ I I 
I I 
I I I . _. ._---

Set ENTRIES to the nL&11ber of I Transfer entry from input I I 
entri es in the sort buffer bU,ffer to sort buffer I . . .. 

I SORTBUF($TEM1$) = INBUF($I$) ~ ENTR'IES = JMAXS I I END I . I( ------ ------\ 
-- - --

:GENFILE' . - \ / Is a BCI operation' 
Sort aata in sort buffer ) bei fig perfotm~e9? NO _ .. --
and write sorted data on \ IS TYPE = 01 1 di sc 

YES 
., . FOR I = O. 1, NKEYS - 1 

-- r-- ----..,..- -.- -....-.,-------, 
Seis-tatus flag to indicate 
external sort 

I 
I 

STATUS = V(EXTSORT) I CALCU~ATE IN,DEX I I .. I ITEM1 = I * JMAXS+ JJ I ... 
I I I 

.. I I 
I BCI2SCD \ C1 ear entry counter, add 1 to C.",.,. ,.,t k.y t. ,met,'" 'od"~ I file counter I 

JJ = 0, KKK = KKK+1 SORTBUF($TEM1$) = . I 
I ~CI~SCD(O, INBUF{$I$)) $ . I 
I I 
~ND I ___ -'-----...J -- - """- --'---

I Is the number of fil e~ on . YES 
4B disc less than the maxlmum? Add one to sort buffer entry 

\ IS KKK .SKMAXM? j count 
-- --

NO JJ = JJ+1 

. 
4A 

. --

RETURN 

Figure 4-2. 'TMERGE Detailed Flow Diagram (Shee't 3 of 9) 
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Initialize parameters for 
ca 11 to ONFPASS 

KMAX = KMAXM. RECS = KMAXM~ . 
KMAXM, LOCM = LOC (FILETAB) 

Merge KMAXM files into· 
one file on disc 

Clear fi le counter 

Calculate cumulative words 
written on disc 

TOTWDS = TOTWDS+RECS*RECSIZ 

TMINO. 

Has the maximum number 
of words on di.sc been 
exceeded ~Y .'TMERGE? 

. 'is· TO'fwDS GQ MAXWDS? 

PJr-~.-1~nnhR-7q 

PAG~ ?3 

'TMIN 

Figure 4-2, 'TMERGE Detailed Flow Diagram (Sheet 4 of 9' 

mRUJHx 
Approved for Release: 2017/02/22 COS099069 



Approved for Release: 2017/02/22 COS099069 

• .:1 F-l.lioI-" ~n Ob~-7q . 
PAGF 21.1 

-S ECRETI Hx 
'TMOUT 'TMOUT 

C 'TMOUT ") 

TMOUT. 

Branch on status fl ag 

GOTO PATHS ($STATUS$) 

~S_T_~_U_S_= __ V(_I_NI_T_) _______________ ~ 

, STATUS = V (I NT SORT ) .. "\ 

STATUS = V(INTMERG) 

STATUS = V(EXTSORT) 

• ~S_T_M_U_S_=_V_(_E_XT_M_ER_G_) ____________ -+~ 

STATUS = V _( E_OF_)..".."..'""'"'"""" _________________ -'-__ ~.~ E> 

Fi gure 4-2. 'TMERGE Detail ed Flow Di agram (Sheet 5 of 9) 
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TMOUT2. 
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\-1 __ n ..... t_h_e_s_o_r_t_b_u_f_fe_r_ze_r_o_? ~~~-.-.I Pr i nt error 
message No.O 

Set entries equal to the number 
. of entr'i es in the sort buffer 

ENTRIES = JJ 

SQRTEM 
Sort entries in 
sort buffer 

Clear sort buffer 
. entry counter 

JJ = 0 

TMOUT3. 

RETURN 

Have all sorted entries E>" 
¥...b_e .... en--,.re.,."t .... r_i.;.,.e....,ve.".d"....?.."",... __ ~· _-Iv.~,;;.O __ .-. 7, ,A, 

fs JJ Eif ENTRIES? 
YES 

Set end of data 
fl ag 

EOFLG'= 1 

Figure 4-2. 'TMERGE Detal1ed Flow Diagram (Sheet 6 of 9) 
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..: A::F .? w... SECRETI Hx 
'THOUT 

FOR I=O,l,IMAX1 
-------... --'----l 
I 
I Ca 1 cul ate Index I 

I TEM! = JMAXS*I + JJ I 

I I 

I I 

I Transfer one sorted entry to I output buffer 

I UTBUF($I$) = SORTBUF($TEM1$) I 

I END I 
I ______ J 

------

+ - ~----

( Is a BCI operation 
being perfOrmed'! NO 

\, - I? TYPE = O? / 
YES 

I=0.l,NKEYS-1 FOR 
T-"'- --,---...:------1 

I 
I 
I 
I 
I 
I 
I 
LEND 

-, 

I -, 

CALCULATE INDEX 

TEMl = I * JMAXS +JJ I 
~ I 

" eCI2S,CD \ I 
Co",,,, sott 'ey to ~C";) I 
OUTBUF($TEM1$) = I BCI2SCD(l,OUTBUF($I$» $ 

I,~ I --_-- _' ____ .J 

'" Add 1 to sort buffer entry 
counter 

JJ= JJ+r 

RETURN ) 

, 
\~ 

TMOUT6. 

Set end of data flag 
EOFLG = 1 

Figure 4-2. 'TMERGE Detailed Flow Diagram (Sheet 7 of 9) 
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TEMl RECS*JMAXM-ENTRIES 

Add one to 
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Set status flag to indicate 
ext.erna 1 merge 

STAT_US = V(EXtMERG) 

Set parameters for call to 
.. ONEPASS 

KMAX = KKK+ 1, LOCM = LOC 
(FILETAB). RECS = RECS* 
KMAXM * KKK 

ONEPASS 

Merge remaining files into a 
single file on disk 

MERGA 

Perform intermediate merge 
passes 

TMOUT5 

MERGB( LOCM) 

Perform final merge pass 

Figure 4-2. 'TMERGE Detailed Flow Diagram (Sheet 9 of 9) 
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7. CLOSED SUBROUTINES 

This section describes in detail the procedures, closes and JOVIAL functions 
~loyed by 'TMERGE. They are presented in alphabetical order. 

7.1 BCI2SCD 

7.1.1 Idehtification 

Name: JOVIAL Function BCI2SCD 
Author: J. B. Rintnger 

Date Documented: 31 July 1970 

7.1.2 Purpose 

Thi s JOVIAL function is used to convert BCI data to sortabl e code, or to convert 
sortab 1 e code to BCI datiL 

7.1.3 Usage 

JOVIAL function BCI2SCD is called from 'TMIN, 'TMOUT, and procedure MERGB. The 
calling sequence is as foilows: 

where 

BCI2SCD(FLAG,WORD) $ 

FLAG = conversion type indicator 
o = BCI to sortable code 
1 = sortable code to BCI 

WORD = the single word to be converted 

7.1.3.1 Input/Output 

The input to QCI2SCD consists of the conversion type code and the word to be con­
verted. (All input to BCI2SCD co~s from the calling sequence.) 

The output of BCI2SCD consists of .the input word converted according to the value 
of the conversion type code. 

7.1.3.2 Internal Variables 

The internal variables used in 8CI2SCD are as follows: 

JOVIAL Internal 
~ Units 

BCI2SCD n.d. 

FLAG 
TEMP 

WORD 

n.d. 
n.d. 

n.d. 

Des cri pt i on 

Converted data 
Conversion flag 
Tempor9ry cell, used to hold each byte of the input word as 
itis being processed 
Input data 

7.1.3.3 Error Messages and Recovery_ Procedures 

None . 
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] .1.4 Method and Flow Chart 

When a call to BCI2SCDis made, if FLAG ,is equal to 0 (indicating BCI to sortable 
code convers i on), ali s added to each BCI character except i'b 1 ank ,. or "60," wh; ch ;s 
changed to "00." 

If FLAG is equal to 1 (indicating a sortable code to BCI conversion), 1 is sub­
tracted from each byte unless the byte contains "00," which is changed to "60." 

A detailed flow diagram of BCI2SCD is shown in Figure 4"'3. 

( 
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BCI2SCD 

Is the conversion from 

.... T ~ _I, ': _ T"t." ""''''' 7 <) 

D~ r-~ , ~ 1 

BCI2SCD 

s~rtab1e code to BCI? NO 
~~~~~~~~---i--------~lA 

Is FLAG = 1 / 

:OR 1=02-1 J.... _ SCD2BC!..: ______ ~E=-- ______ ~ _ 
------:.. 

I 
I 
I 

" Set temp to equal the Ith 
BYTE in the word to be 
coi1Vert:e~ 

TEMP = BYTE($I$){WORD) 

" LIS t~e BYTE eql!a 1 iNO. to O? 

\ Is TEMP = O? / 
,pES 

I Set the BYTE equal to an 
octal blank 

lBYTEj$I$)(BCI2SCDJ= 0(6OL 

-

J 
... 

Subtract 1 fr'om the BYTE. 

lBYTE ($1$) (B~I~.SCD )=TEMP-l 

i 
j 

i 
I 

lEND I 
--------------

( RETURN 

y 
-~--------- _____ ....J 

) 

FOR 1=.0,1,7 
--------~ ----- ~---------------

Set temp to equal the Ith 
BYTE in the word to be 
converted 
TEMP = BYTE($I$) (WORD) 

~ 
, Is the BYTE an octal 

\NO ! 
... 

/ blank? I Add 1 to the BYTE 

\ Is TEMP = 0(60)? / lBYTE($I)(BCI2SCD) = .TEMP+l. 

YES i 

- --- " 

Set the BYTE equal to zero 
! 

BYTE($I$)(BCI~SCD) = 0 
, 

I ~ ~ 
IEN~ ______ ~ _____ ~ _______ ~ __ ~ _____ _ 

'f 

( RETURN '; 
, ,_ ._. .....1 

Figure 4-3. BCI2SCD Detailed Flow Diagram (Sheet 1 of 1) 
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7.2 GENFILE 

.7.2.1 Identification 

Name: 
Author: 

~rT/ \JI;"~ Hx 

Procedure GENFILE 
J. B, Rininger 
A. A. Laferriere 

Date Do.cumented: 

7.2.2 ~urpos,e 

31 July 1970 

>I T F - LI, _ T ~ ,I ,'~ ., _ 7 ': 

P6 rs 3~ . 

This procedure is used to generate a file of sorted data on the disc. 

7.2.3 Usage 

Procedure GENFILE is called from 'TMIN and 'TMOUT. The calli n9 sequence is as 

follows: 

GENFILE$ 

7.2.3.1 Input/Output 

The input to GENFILE consists of the array of data to be sorted and filed, an.d 
the number of entries in the array. 

The output of GENFI LE is a table 'speci fyi ng fil e number and number of records 

in the new file. 

7.2.3.2 rnte'mal Variables 

None 

7.2.3.3 Error Messages and Recovery Procedures 

None 

7.2.4 Method and Flow Chart 

I 

, A call to GENFILE first causes the specifications for the new file to be written 

to be entered into the file table (FILETAB). Procedure SORTEM is then called to sort 
the entries in the sort/merge buffer. The sorted entries are then transferred to the 
blocking buffer (BLOKBUF), which is in tUrn written into the new file, on disc. If the 
sort buffer is empty (i .e., if all sorted entries fit into the blocking buffer), contro 
returns to the calling routine. If the sort buffer still contains data, GENFILE begins 
the transfer to the blocking buffer again, and writes another file on disc. This pro­
cedure continues until the sort buffer is empty. 

A detailed flow diagram of GENFILE is shown in Figure 4-4. 

I 
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rum/Hx 
.GENFILE 

GENFILE 

Enter specs for a new file into FILETAB 

FILE (KKK) = KKK 
RECORDS (KKK) = RECS 

SORTEM ~ 
Sort entri es in SORTBUF / 

Null. o. ut.p. ut reco. rd counter and 
entry counter for sortbuf 

-J ~. 
, '·OUTREC = o. JJ = ,0 

lA ~----~~~~====~--------­
GENFILl.,.J. 

Nulf"entry counter for BLOKBUF 

JJJ= 0 

;lB ~--------G~EN=f=~L=2~~:~:~·=' ==.~~~~--~~~. 
Compute ad,dress of next available slot in BLOKBUF J 

TEMl = BUFSIZ + IMAX*JJJ I 
FOR 1=0, 1.IMAXl ------------

Compute ad~ry;ss,of~ord to be transferred to BLOKBUFJ 

TEM2 == I*JMAXS + JJ J 

Transfer one entry from SORTBUF TO BLOKBUF J 
BLOKBUF (I + TEM1) = SORTBUF (TEM2) I 

--------r-------

Figure 4-4. GENFI~E Detailed Flow Diagram (Sheet 1 of 3) 
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YES 

GENFILE3. 

-S ECREl-I Hx 

Increme!lt ~ntry counters 

JJ = JJ + 1. JJJ • JJJ + 1 

Is eLOKBUF full? 

IF JJJ EQ JMAXM 

NO 

ts SORTel,lF empty? 

JF .JJ GQ ENTRIES 

YES 

Tenninate BLOJSBUF with end-of-fi 1e 

BLOKBUF(TEMl) = EOFILE where 
TEM1 = BUFSIZ + IMAX*JJJ 

PIF·£I •• T l nl) .... "_7<.l, 
PJ\(:~ 3<:' 

'SDHWRT(S_H(MERGE). LbcBLK. RECSIZ. KKK. OUTREC 

Write SLOKBUF onto the new file on disc 

'DERROR(7H( 'TMERGE) 

Check status of 110 operati on 

Figure 4-4. GENFILE Detailed Flow Diagram (Sheet 2 of 3) 
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GENFILE 

Increment.outpLit record counter 
OUT~E~ = ~UTREC + 1 

( RETURN ) 
YES Is SORT~UF empty? 

--~--~-----I-F-J-J~G-Q-E-~-R~I~ES~--~~----~ 

Figure 4-4. GENFILEDetailed Flow Diagram (Sheet 3 of 3) 
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7.3 MERGA 

7.3.1 Identification 

Name: Procedure MERGA 
Author: J. B. Ri ni nger 
Date Documented: 31 July 1970 

7.3.2 Purpose 

i:QF_4, _T '("'''~:_7<l 
P a'r.. 't 7 

This procedure sets up the logic necessary for a multiple pass merge. A multiple 
pass merge is necessary when the number of files on disc is greater than the number of 
records that will fit in the buffer area. 

7.3.3 Usage 

Procedure MERGA is called from 'THOUT. The calling sequence is as follows: 

MERGA $ 

7.3.3.1 Input/Output 

The input to MERGA consists of the file directory table generated in GENFILE. 

_ The output of MERGA ; s the merge setup t,ab 1 e (MERGSET). the merge pass mode flag 
(PASSFLG). the number, of entries in the merge setup, table (KMAX). anc;! the new file 
number for the merged data (KKK). 

7.3.3.2 Internal Variables 

The internal variables used in MERGA are as follows: 

JOVIAL Internal 
~ Units Descripti on 

JJ n.d. Entry counter for each record array 
K n.d. Fil e counter for merge setup tab 1 e 
FILE n.d. Number of records per file 
MERGSET n.d. Table of files to be merged 
RECORDS n.d. NUJ11ber of records per file (table item) 
RECS n.d. Numperof records in file :urrently being 

processed (array) 
T n.d. Directory file counter 

7.3.3.3 Error Messages and Recovery Procedures 

The di s c error check routi ne 'DERROR is called .after each di sc write (' SDAHA ca 11 ) 
to handle error procedures. 

7.3. 4 Method ,andFlow. Chart 

When a call to MERGA is made, the file directory FILETAB is searched for iJrimerged 
files. Unmerged files are transferred from FIUTAS to the merge setup table MERGSET . 

Approved for Release: 2017/02/22 COS099069 



• 

• 

• 

Approved for Release: 2017/02/22 COS099069 

;'l~-:J, _1l..1il,,"-7° 
f' ~ (.1'" ,,:. lreRU./Hx 

The one-pass II1erge proce4ure ONEPASS is then called to merge the fi les in MERGSET. The 

new fil e created by ONEPASS i s.added to the fil e di rectory. Thi s search-merge sequence 

is continued until all files specified in the directory have been merged. 

A d~tailed fl~ diagram of MERGA is shown in Figure 4-5. 

-5 EeRET-I Hx 

Approved for Release: 2017/02/22 COS099069 



• 

• 

• 

Approved for Release: 2017/02/22 COS099069 

;:q~-LJ' ... T"7,(1116J;_7:j 

MERGA 

For T =. KMAXM 

K 

I 

I 
T I 
I 
I I 

lA 

For K = 0 - -... 
.. 
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f 
NO 
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~ 
- - --.. ~-.. -' -

ME,RGAl. , 
Compute address of .rge set up table Mt:RGSET 

LOCH = LOC(FILETAB) + 
... 

T 
.... 

Null record counter for MERGSET 

REGS :: 0 
... .. .. 

- - - - - - .- --- - --- --
MERGA2. 

Increm~nt record counter 

REGS = REGS + RECORDS(T) 

/ Is the di rectory FILETAB exhausted? \ YES 
2B 

\ IF T EO NENT(FILETAB) - 1 

NO 

/ is the set up table MERGSET fi 11 ed ? \ 
\ IF K EO KMAX~l / 

... 

YES 

Store number of files listed in MERGSET 
KMAX = KMAXM 

2A 

Figure 4-5. MERGA Detailed Flow Diagram (Sheet 1 of 2) 
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Store number of files listed in MERGSET 

KMA.~ = .K + 1.KMAXl = K 
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Figure 4-5. MERGA Detailed How Diagram (Sheet 2 of 2) 
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7.4 MERGB 

7.4.1 Identification 

Name: Procedure MERGB 

Author: J. B. Rininger 
A. A. Laferriere 

Da te Documen ted: 31 July 1970 

7.4.2 Purpose 

This procedure merges a prescribed number of sorted files from the disc. The merged 

data can either be stored i.n a single file on the disc or transmitted, one entry per call, 
to an output buffer. 

7.4.3 Usage 

Procedure MERGB is called from'TMOUT and ONEPASS. The calling sequence is as 
follows: 

MERGB{LOCM) $ 

where 
LOCM = address of the merge setup table MERGSET. 

7.4.3.1 Input/Output 

The input to MERGB consi s ts of the merge pass mode fl ag (PASSFLG), the table 1 i st­
ing the order and the number of files to be merged in one pass (MERGSET), the number of 
files liSted in MERGSET (KMAX), and the number of the new file for merged data (KKK). 

In additi on, the address of the merge setup table is passed through the MERGB calli ng 
sequence. 

When the merge pass mode fl ag is equal to 0, the output of MERGB is one fil e on 

disc consisting of the merge of all files listed in the merge setup table. When the 
merge pass mode flag is equal to 1, the output is one sorted entry per call to MERGB. 

7.4.3.2 Internal Variables 

The internal variables used in MERGB are as follows: 

JOVIAL 
~ 

COMPARE 

DUMMYl '} 
DUMMY? 
MERGSET 

REC 

XXXl 

I XXX2 
YYYl 
YYY2 

Internal 
.. Units~ 

n.d. 

n.d. 

n.d. 
n.d. 

n.d. 

Description 

Tab 1 e of temporary cells for sort keys 

Temporary cells, used to hold sort key words 

Table of files to be merged 
Record counter for each file array 

Items overlayed on DUMMYl and DUMMY2 
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7.4.3.3 Error Messa9~s .and. Recovery Procedures 

The disc error check routine 'DERROR is called after each disc I/Ooper'ation 

('SDAHA call) to handle error procedures. 

7.4.4 Method "and Flow Chart 

When a call is made to procedure MERGB, a record from each file specified in the 

merge setup table MERGSET is read into the merge buffer. If the "final pass" mode is 

1 n effect (pass mode fl ag PASSFLG = 1). the entry frOm the merge buffer MERGBUF wi th the 
lowest index value is transferred to the output buffer OUTBUF each time the using rou­

tine calls 'TMOUT. (If TYPE is equal to D. indi cating a BCI operation is being performed, 

function BCI2SCD is called to convert the sort keys to BCI before the entry is output.) 

When a record for any file is depleted, a new record from that file is read into the 

merge buffer. This process is continued until all entries are output. 

If the merge is in the "inteii:nediate pass mode" (pass mode flag = 0), the files in 

the merge setup table are merged and written onto the disc in a single file via the 

blocking buffer BLOKBUF. The new file is then listed in the file directory FILETAB for 

the next pass. 

A detailed flow diagram of MERGB is shown in Figure 4-6 • ( 
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MERGB MERGE 

MERGB 

~ 
/ Is this entrance a final pass? ~ YES 

\. IF PAS$FLG EQ 1 
2A 

FOR K = 0, 1, KMAXI NO ... , 
r---'----- ---------, 
I I 
K Null counters j K 
I JJ (K) = 0, REC (K) = ° I I 

I I 
L!N.E,. ~ _________ ~ - _______ ..J 

.. -_. 

Null more counters 

JJJ = 0, NULLF = 0, OUTREC = 0 ' 
" 

NO / Was this an initialization of final pass? \ 
\ IF PASSFLG EQ 2 I 

• " 
YES 

, , , 

pass entrance I Set flag for final 

PASSFLG = 1 

" 

FOR K = 0, 1, KMAXI r- - ------'-,---- -----------1 
I I 
I Compu:te address of plane Kof MERGBUF 

I " LOCB = LOCBVF + RECSIZ*K 
I I 
I I 
K 'SDHRD{5H{MERGE). LOCB. RECSIZ ••• FILE(K) • REC( K)) \. K 
'I 

~ead a record from file K into plane K of MERGBUF / I 
I 

:,. I 
I I 
I 

'DERROR(7H( 'TMERGE» " 'reH. ~h~ s~a!us of the read operation / I 
I , I 

END K 
~-----~----.-

'- _____ ' _______ '-:_.J 

'2A 
. 

Figure 4-6. MERGB Detailed Flow Diagram (Sheet 1 of 6) 
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I 

I 
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I 
I 
I 
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I I 
II~ 
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I I 
K 
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DUMMVI(O) = MERGBUF(I + TEMl) 
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YES 

- . 
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/ 

_. --
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"- IF TEM3-YS -tEM4- / -_ ... 

~> . ! NO 
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YES \. ... IF XXX2(O) LQYYY2(O) / 

Fi gure 4 ... 6. MERGB Detail ed Flow Di agram (Sheet 2 of 6 ) 
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Hx 
Approved for Release: 2017/02/22 COS099069 



• 

• 

• 

Approved for Release: 2017/02/22 COS099069 

MERGB 

Q T F _ <.: ., - T 1 ,~ r" 0, _ 7 0 

PAGF 'J" 

·K 

I 
I 
I 
I 
I 
I 

SECRETI Hx 

MERGBl. 

Pl.ane K ha? 10jl~~t valued entry so far 

Kl = K 

I 

I 
I 
I 
I -, 

,,' 
I 

K 

I 
I 
I 
I 
I 
I 
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~--~-~~~~~~~~~~~~-~~4A 
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FOR I = 0, I, IMAXI . r-·-·· ---=-.... ~-. .., .-.. ----.-, 
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I 
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null entry counter for BLOKBUF 
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Figure 4-6. MERGB Detailed Flow Diagram (Sheet 4 of 6) 
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I 
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I 
I 
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NO 
Is a SCI operation 
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IS TYPE = O? 

FOR I = 0, 1, NKEYS ... i '(ES r---- ....... - -----~-l 

I I 
: I 
I I 
I BCI2SCD I 
I Convert sort key to BCI: I 
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NO 
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7.50NEPASS 

7.5.1 Identification 

Name: Procedure ONE PASS 
Author: J.B. Rininger 

Date Documented: 31 July 1970 

7.5.2 Purpose 

This procedure initializes and makes a call to the merge procedure MERGB. 

7.5.3 Usage 

Procedure ONEPASS 1s called from 'lMIN, 'TMOUT, and MERGA. This calling sequence 
is as fo 11 ows : 

ONEPASS $ 

7.5.3.1 Input/Output 

The input to ONtPASS consists of the nunber of files to be merged (Nf:.NT(FILETAB)) 
and the file directory (FILETAB) . 

The output of ONEPASS is the updated file directory FILETAB. 

7.5.3.2 Internal Variables 

None 

7.5.3.3 Error Messages and Recovery Procedures 

After each call to iSDAHA, ONEPASS calls the disc error check routine 'DERROR to 

handl e error procedures. 

7.5.4 . Method and Flow Chart 

When ilcall is made to ONEPASS, the parameters required by the merge procedure are 
set, and the NENT of the fil e di rectory is incremented by 1. 'SDAHA is then called to 
declare a new file; and finally MERGB is called. 

A detailed flow diagram of ONEPASS is shown in Figure 4-7 . 
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PASSFLG =0 

~ 
Set file counter 

KKK = NENT(FILETAB) 

~ 
Update FILETAB 
.0. 

FILE(KKK) = KKK 
RECORDS (KKK) = RECS 

~ 
'SDAHA 

r 

~ 
o. 

~.clal'e. a new fi l~/ 
o~ 

• 'DERROR(7H( 'TMERGE)) \. 

Check status of' SriAHA/ 

~ 
MERGB (LOCM) 

Call merge procedure 

J 
( RETURN 

_ ... 

Figure 4-7. Onepass Detailed Flow Diagram (Sheet; of 1) 
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7.6 SORTEM 

7.6.1 Identification 

Name: 
Author: 

Date Documented: 

7.6.2 Purpose 

-ste-RU/ ·Hx 

Procedure SORTEM 
J. B. Rininger 
A. A. Laferriere 
31 July 1970 

~1~-O~-T~~"~~_7~ 
D ~ r, <; 1 

Thi s procedure sets up the logi c necessary to perform a double sort on the data 
stored in the sort buffer. 

7.6.3 Usage 

Procedure SORTEM is called from 'TMQUT arid GENFILE. The calling sequence is 
as follows: 

SORTEM $ 

7.6.3.1 Input/Output 

The i.nput to SORT EM consists of the number ·of sort key words per entry, the array 
of data to be sorted, the number of entries in the array to be sorted, and the type of 
sort. to be performed .. 

The output of SORTEM is the array of sorted data. 

7.6.3.2 Internal Variables 

The sf 90; ff cant f nterna 1 vari ab 1 es used in SORT EM are as follows: 

JOVIAL Internal 
~ Units Description 

J1 n.d. Key word index 
J2 n.d. Key word index 
LOCTAB n.d. Pointer for parallel sort 
PTAB n.d. Pointer table for parallel 

7.6.3.3 Error Messages and Reco.very Procedures 

None. 

7.6.4 Method and Flow Chart· 

sort 

When a call is made to SORTEM,the data in the sort merge buffer is sorted on the 
first key word of each entry. SORTEM next examines the parameter containing the number 
of sort keys (NKEYS). IfNKEYS is equal to "1," the procedur~ is exited. If NKEYS is 

equa 1 to "2," a mi nor sort i s perfor~d on the second key word of each entry. 

A detai led flow diagram of ,SORTEM is shown in Figure 4-8 . 
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Approved for Release: 2017/02/22 COS099069 



• 

• 

• 

Approved for Release: 2017/02/22 COS099069 

~TF-4W-T300~P-7q 
PAGF 5? -SE-CRETI Hx SORTEM 

FOR 

FO 

SORTEM 
_ .. 
- .-

~ 
Compute 1'4ENT of pointer table PTAB 

NENT(PTAB) = I MAX 1 
I = 0, 1, I MAX - 2 r--- -------- -----------l 
I I Compute addresses for pointer t~ble I 
I I LOCTABP) :: LOCBUF + (I + l)*JMAXS I 
L:N~ ____ - _. _____ 

I 
I 

_ __ . J --.- ---.- -.-. -.'--' . 
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... , .', . 
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~ 
NO / Is major key J2 equai to major key Jl? '\ 

'\ 
- . 
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I 

I Compute addresses for pointer table 
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Figure 4-8. SORTEM Detailed Flow Diagram (Sheet 1 of 2) 
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Figure 4-80 SORTEM Detailed Flow Diagram (Sheet 2 of 2) 
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